Background: Although Alzheimer's disease (AD) has been intensively investigated for many years, the effective treatments are largely missing. Commonly used conventional therapy, such as cholinesterase inhibitors (ChEI) and N-methyl D-asparate receptor antagonist, have been generally considered as having symptom-relieving rather than disease-modifying effects. Thus, how to improve cognitive function beyond such effect & time limitations has become a serious challenge. Aim: In order to solve this challenge, a sequential therapy with the integration of conventional therapy and herbal therapy was applied to AD patients. Careful clinical observation was conducted in our outpatient setting. Case Presentation: A case of probable AD received the sequential therapy has achieved relative stable cognition and overall status in eight years. Conclusion: During the treatment of this AD case in eight years, sequential therapy showed great potential in stabilizing and improving cognition and overall status. Well designed preclinical and clinical studies are needed to investigate the efficacy of sequential therapy for AD and other type of dementia.
Introduction
Alzheimer's disease (AD), the most common cause of dementia in the elderly, will dramatically increase in prevalence during the process of worldwide demographic ageing. It is an irreversible, progressive neurodegenerative disease, which gradually destroys memory, thinking ability, and eventually the ability to carry out the simplest tasks like eating. Memory problems are typically one of the first signs of cognitive impairment related to AD. And non-memory aspects of cognition, such as word-finding, vision/spatial issues, and impaired reasoning or judgment, may also seen in very early stages of AD. With disease progress, Memory loss and confusion get worse, (may have problems recognizing family and friends), executive function also get worse (unable to carry out multistep tasks such as getting dressed, or cope with new situations). In addition, psychiatric symptoms like hallucinations, delusions, and paranoia as well as behavior problems like sleeplessness, wandering, agitation, anxiety, and aggression may occur. At the end stage of the disease, patients cannot communicate and are completely dependent on others for their care, they may be completely bedridden at the end of life. Although AD has been intensively investigated for many years, the effective treatments are largely missing. Commonly used medications, such as cholinesterase inhibitors (ChEI) and N-methyl D-aspartate receptor antagonistara generally considered as symptom-relieving rather than disease-modifying effects [1] [2] . How to improve cognitive function beyond such effects & time limitations has become a serious challenge. Here we report a case of probable AD received a sequential therapy, which combined ChEI and herbal medicines, has achieved a significant improvement in eight years of treatment.
Patient Information
The patient is a retired garment factory worker with primary school education, who was born in1928. Her first visit of our memory clinic in the company of her daughter on May 25th 2008, complaining about half year of progressive memory loss after a change of living environment (ID 3236151 in our outpatients system). Her daily activities got interfered by her cognition problem. Her neuropsychological assessment in the first visit on Jun-5-2008 revealed that she has slight decrease in global cognition, delayed episodic memory, and calculation/ attention; mild decrease of daily living activities, without obvious depression, anxiety, psychiatric and behavior symptoms. She has related no family history, no relevant sign from physical and neurologic examinations, and no significant abnormality in her laboratory tests. Her ApoE gene test showed a normal E3/E3 genotype. Her MRI scan showed that there were several lacunar infarctions, very mild white matter demyelination around the horns of lateral ventricles, and severe bilateral hippocampus atrophy in coronal FLAIR (Medial temporal lobe atrophy (MTA) scale = 3).
With above information, she was diagnosed as mild dementia due to Alzheimer's disease according to the AD criteria. She received sequential treatment protocol, which integrated conventional therapy and herbal therapy, that is do-nepezil hydrochloride 5 mg once a day and herbal medicine twice a day. Her cognitive function was obviously improved for about 10 months (detailed scores see Figure 1 ), then gradually falling back to baseline at around 21 months (MMSE change trend see Figure 2 ). After the relatively stable period with our combined therapy, the patient stopped the treatment for about 40 months. During this time, the patient endured a dramatic drop in memory (MMSE drop to 16). She was brought back to our clinic by her family since September 24, 2013.
After three months' combined treatment, her MMSE score improve significantly from 16 to 21. Interestingly, her memory start to fall after then, nearly back to where she restarted (MMSE = 17) after about six months of treatment. However, she continued the combined therapy this time and experienced a steady improvement in cognition. Her MMSE score increased steadily from 17 to 23. Her latest neuropsychological assessment revealed that her global cognition and daily living activities were both in normal rage, albeit a slight impairment in episodic memory. Her ability to perform complicated task, like knitting, was slightly compromised.
Discussion
With carefully evaluation, she was diagnosed as mild dementia due to Alzheimer's disease. The diagnosis was given by the following criteria, First, the patient was brought to our memory clinic for her insidious and progressive cognitive decline in half year without fluctuating characteristics. Second, she has more than two domains of cognitive impairment measured by global cognitive disorder with MMSE adjusted by education, ≤22 for primary school, and the cognitive impairment has interfered with her daily activities [3] [4]. Third, her brain MRI scan showed severe atrophy of the bilateral hippocampal volume, with an age-adjusted MTA-scale abnormal score 3 or more for 75 years and more. Overall, this is quite accord with AD diagnostic criteria [5] [6] [7] . Other diseases that may cause cognitive impairment were excluded by the patient's negative results of laboratory tests. After diagnosis of Alzheimer's disease, she received the following medicines. First, donepezil hydrochloride for improve the level of cholinergic transmitter in her brain [8] ; Second, our herbal formula was prescribed for the purpose of effectively improvement of her neuron synaptic dysfunction induced by β-amyloid accumulation [9] [10] [11] . During the first stage of combinatory therapy, her cognitive function was obviously improved for about 10 months, and then retreated below the baseline at 21 months, which was already extended beyond the well-known parabola effect of donepezil. A surprising aspect of this patient is the dramatic drop in cognition after her quit from the treatment for about 40 months, a strong indication of the progressive Alzheimer's disease. After that, the patient was re-prescribed with the similar combined medications. Interestingly, her MMSE score improved significantly from 16 to 21 as expected, and then fell back near the baseline after six months of treatment. Intriguingly, her cognitive condition was steady improved even after the wane of beneficial effect of donepezil, and reached a nearly normal cognitive status (MMSE 23).
The cognitive outcomes of the patient after receiving eight year's sequential therapy was significantly better than the expected changes [3] . The use of donepezil in this case also showed similar pinnacle effects around three months [12] followed by a retreat to the baseline. However, with the support from our herbal formula, the beneficial effects sustained for a longer time and her cognition was steadily improved significantly thereafter. Therefore, this phenomena cannot be explained solely by the effects of donepezil, indicating that our herbal formula might work additively and independently to the cholinesterase inhibitor donepezil. Our previous work using a similar herbal formula called GAPT can markedly enhance learning and memory of AD rat models induced by Aβ injection or transgenic mice of APPV717I and APPs we/PS1dE9 [13] , and also showed a significant improvement on cognitive function in patients with amnestic mild cognitive impairment, an early stage of AD (n = 101), consistently across different cognitive cales in a small sample of clinical trial [14] . The good effects of multiple combined therapy in treating MCI (mild cognitive impairment) and SCI (subjective cognitive impairment) and AD, was published by Dale E. Bredesen et al. [15] [16] . A therapeutic approach characterized by programmatic, personalization, as well as dubbed metabolic enhancement for neurodegeneration (MEND protocol) was used. Authors reported that those patients had unprecedented symptom improvement. However, the time of those patients treated with this MEND protocol only ranges from five to 24 months. Our case was treated and observed for much longer time than this study. Meanwhile, a two year polite study to check effects of the sequential therapy was conducted in more than two hundred patients recently. Primary results favor the sequential therapy than pure conventional medicine, which will be published soon. 
Conclusion

